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(54) SPACER FIXING METHOD IN FLAT DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To cope with a tolerance of height of a memberand 
obtain uniformity of height of the member by joining plural spacers in a flat panel 
display having display plates by metal through a metallic flexible member having small 
yielding force. 

SOLUTION: Plural members 304 having first and second edge parts are preparedand a 
bonding layer 308 covered with a metallic flexible member having small yielding force 
is arranged in its respective first edge parts. On the other handa metallic bonding pad 
332 is formed on an inside surface of a first display plate 330and a bonding layer 308 
is contacted with a surface of this bonding pad 332. Pressure is also applied between 
the bonding pad 332 and the bonding layer 308and metallic joining is formed between 
both. Thereforepiural spacers 302 can be fixed in a flat panel display having the first 
and second display plates 330. In this wayuniformity corresponding to a tolerance of 
height of a member can be obtained by joining through the metallic flexible member. 



CLAIMS 



[Claim(s)] 

[Claim IjAre the adherence method of two or more spacers (302) which can be set in 
a flat-panel display which has the 1st and 2nd plotting boards (330)and it has :0.5 
thru/or the uniform height of the range of 3 millimetersHave the width of the range of 
25 thru/or 250 micrometersand a dielectric material is comprisedA stage which 
prepares two or more members (304) which have the 1st and 2nd edges; Metal is 
covered of said 1st edge of two or more of said members (304) in each. A bonding 
layer (308). A stage to establish; Said 1 st plotting board. To an internal surface of 
(330)a metal bonding pad (332). A stage to form; by putting a pressure between stage; 
which contacts said bonding layer (308) to said metallic bonding pad (332) physically 
and said bonding layer (308)and said metallic bonding pad (332)How*comprising stage; 
which forms a metallic bond between said bonding layer (308) and said metallic 
bonding pad (332). 

[Claim 2]Are the adherence method of two or more spacers (302) which can be set in 
a flat-panel display which has the 1st and 2nd plotting boards (330)and it has :0.5 
thru/or the uniform height of the range of 3 millimetersHave the width of the range of 
25 thru/or 250 micrometersand a dielectric material is comprisedA stage of providing 
two or more members (304) which have the 1 st and 2nd edges; Metal is covered of 
said 1 st edge of two or more of said members (304) in each. A bonding layer (308). A 
stage to establish; Said 1 st plotting board. A stage of contacting said bonding layer 
(308) to the stage; aforementioned metallic bonding pad (332) which forms a metal 
bonding pad (332) in an internal surface of (330) physically; between said bonding 
layer (308) and said metallic bonding pad (332). Simultaneously with said stage on 
which stage; and a pressure on which a pressure is put are putby heating said bonding 
layer (308) and said metallic bonding pad (332) to temperature of the range of 
Centigrade 20 thru/or 500 degreesHow comprising stage; which forms a metallic bond 
between said bonding layer (308) and said metallic bonding pad (332). 
[Claim 3]Are the adherence method of two or more spacers (102202) which can be 
set in a flat-panel display (160167260) which has the 1st and 2nd plotting boards 
(130164)and it has :0.1 thru/or the uniform height of the range of 3 millimetersHave 
the width of the range of 25 thru/or 250 micrometersand a dielectric material is 
comprisedA stage of providing two or more members (104) which have the 1st and 
2nd edges; In each said 1st edge of two or more of said members (104) with metal. It 
covers. A bonding layer (108208). A stage to establish; Said 1st plotting board. To an 
internal surface of (130)metal bonding PA@DDO. A stage of providing a stage; metallic 
flexible member (1 12172186212) which forms (132142184232); between said metallic 
flexible member (112172186212) and said 1st bonding layer (108208). By forming the 
2nd metallic bond between stage; which forms the 1 st metallic bond and said metallic 
flexible member (1 121 721 8621 2)and said metallic bonding pad (1321 421 84232)How 
comprising stage; which provides a flexible field (152) between said 1st edge and said 
internal surface of said 1st plotting board (130). 



[Claim 4]Are the adherence method of two or more spacers (102202) which can be 
set in a flat-panel display (160167260) which has the 1st and 2nd plotting boards 
(130164)and it has :0.1 thru/or the uniform height of the range of 3 millimetersHave 
the width of the range of 25 thru/or 250 micrometersand a dielectric material is 
comprisedA stage of providing two or more members (104) which have the 1st and 
2nd edges; Metal is covered of said 1st edge of two or more of said members (104) in 
each. A bonding layer (108208). A stage to establish; Said 1st plotting board. To an 
internal surface of (130)a metal bonding pad. A stage of providing a stage; metallic 
flexible member (112172186212) which forms (132142184232); between said metallic 
flexible member (112172186212) and said 1st bonding layer (108208). A stage which 
forms the 1st metallic bond; by forming the 2nd metallic bond between said metallic 
flexible member (112172186212) and said metallic bonding pad 
(1321 421 84232)Between said 1st edge and said internal surface of said 1st plotting 
board (130). A flexible field (152). stage; to provide — stage; which provides the 2nd 
metallic flexible member (169) — stage; which forms the 2nd metallic bonding pad 
(168) in an internal surface of said 2nd plotting board (164) — between said 2nd 
metallic flexible member (169) and said 2nd metallic bonding pad (168). By arranging 
so that contact engagement of stage; which forms a metallic bondand said 2nd 
metallic flexible member (169) may be carried out to said 2nd inner 1 ** edge (109) of 
two or more of said members (104)How comprising stage; which provides a flexible 
field between said 2nd edge (109) and said internal surface of said 2nd plotting board 
(164). 

[Claim 5]The 1st plotting board (164264) that is a flat-panel display (160167260) and 
has iinternal surface; Said internal surface of said 1st plotting board (164264) is 
counteredAnd the 2nd plotting board (130230) that has this and the estranged 
internal surface; It is a spacer (102202) which has the 1st and 2nd edgesSaid 1st edge 
contacts physically said internal surface of said 1st plotting board (164264) so that 
said spacer (102202) may be vertically arranged to said 1st plotting board 
(164264)Between said spacer (102202); which has height of the range of 0.1 thru/or 3 
millimetersand the width of the range of 25 thru/or 250 micrometers and said 2nd 
plotting board (130230)and said 2nd edge of said spacer (102202). Are an arranged 
metallic flexible member (1 12212) and said internal surface of said spacer (102202) 
and said 2nd plotting board (130230) is contacted physicallyBy estranging said internal 
surface of said 2nd plotting board (130230) from said 2nd edge of said spacer 
(102202)and establishing at least 1 -micrometer intervalCompliance is given between 
said 2nd plotting board (130230) and said 2nd edge of said spacer (102202)And a flat- 
panel display (160167260) comprising said metallic flexible member (1 12212); which 
prevents breakage of said spacer (102202) and said 1st and 2nd plotting boards 
(164264130230). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]If this invention is specified about the method of forming a 
spacer in a flat-panel displayit relates to the method of adhering a spacer to the 
plotting board of a flat-panel display using combination between metal. 
[0002] 

[Description of the Prior Art]In conventional technologythe spacer for flat-panel 
displayssuch as a field emission displayis known. A field emission display includes the 
envelope structure (envelope structure) of having a vacuum space field (evacuated 
interspace region) between the plotting boards of two sheets. An electron this space 
area from the cathode plate (called the negative pole or a back plate) with which the 
electronic **EMITTA structure of the Spindt chip (Spindt tips) etc. was formed. Even 
a positive plate (called the anode or a face plate) including deposition of 
photogenei.e.a "fluorescent substance 'moves. Typicallythe pressure in the vacuum 
space field between a cathode plate and a positive plate is about 10 "^Torr. 
[0003]In order to attain the weight saving of a displaythe cathode plate and the 
positive plate are made thin. When a diagonal line uses the typical glass sheet of the 
thickness of about 0.04 "as a board small [ a display surface product ] like the display 
(diagonal display) of 1 "the crater or the bend with a remarkable display are not 
produced. Howeverif a display surface product becomes largethe thin board is 
insufficient for preventing the crater in the case of decompression of a space area 
and bend which bear a pressure differential. For examplethe atmospheric pressure of 
several tons requires a diagonal line for the screen of 30." In the lightweight display 
which has a big areaa role with an important spacer is played for this immense 
pressure. The spacer has structure incorporated between the positive plate and the 
cathode plate. A display surface product can be increased without a spacer almost or 
completely increasing the thickness of a board by bearing atmospheric pressure with 
a thin lightweight board. 
[0004] 

[Problem(s) to be Solved by the Invention]Some methods for forming a spacer are 
proposed. Adherence of the structural member to the internal surface of one plotting 
board is included in some of these methods. In order to adhere a glass rod or a 
mailbox to one plotting board in the method of this conventional 
technologydevitrification solder glass fritto is applied to this rod or the end of a 
mailboxand this fritto is combined with the internal surface of one plotting board. This 
method includes the problem of non-******** by the displacement under the 
heterogeneity of the spacer quantity by dispersion in the brittleness of 
combinationparticulate contaminationsmearing (smearing) to a pixela rodor the initial 
quantity of a mailbox which applied frittoand cooling of fritto. Use of organic adhesives 



(organic glues) is included in other methods proposed in order to combine a spacer 
with the plotting board. Howeverorganic adhesives are burned down before a package 
is sealedwhen differential pressure startsa spacer may loosen within the envelope of a 
display or a position may shift. 

[0005]The spacer for field emission displays must receive almost equal differential 
pressure load among two or more spacers. Otherwisebreakage of a spacer or 
breakage of the plotting board may arise according to distribution of unequal load. For 
this reasona foreign matter may mix in a display or a display may be destroyed 
thoroughly. It is raised to one of the problems peculiar to manufacture of a spacer by 
the error in the manufacturing process of a structural member that dispersion 
appears in the height of a structural member. Howeverhomogeneity is required of the 
height of the spacer which receives load. In order to realize distribution of uniform 
load among two or more spacersnecessity has that the tolerance of spacer quantity is 
small. Another problem in the method of the conventional technology which forms a 
spacer is that particulate contamination has harmful influence potentially. If pollutant 
particles are contacted within a display of the edge of a spacerload will concentrate 
on a point of contact with particles. This may serve as a point (stress riser) going up 
[ stress ] in a spacerand may produce breakage. Thereforethe adherence method of 
the spacer in a flat-panel display which can make distribution of load almost uniform 
between spacersand suits the temperature of a next processing stageand also suits 
clarification in a field emission display and high vacuum environment is demanded. 
[0006] 

[Means for Solving the Problem] Between an internal surface of the plotting boardand 
a spaceran adherence method of a spacer in a flat-panel display by this invention 
adheres a spacer using a metallic flexible member. A metallic bonding pad formed on 
the anode and a metal bonding layer formed in an edge of a member are combined by 
a metallic bond via a metallic flexible member. Since a metallic flexible member 
comprises small metal of yield forceit fully changestolerance of height of a member is 
coped withand homogeneity is obtained by height of a member. 
[0007] 

[Embodiment of the Invention] Reference of drawing 1 shows the equal-width figure of 
the structure 100 realized by carrying out various processes of the preferred 
embodiment of the adherence method of the spacer 102 in the flat-panel display by 
this invention. In manufacture of the structure lOOtwo or more members 104 are 
formed in the beginning. The member 104 has almost uniform height and the length of 
the range of about 1 thru/or 100 millimeters. 0.1 thru/or the range of uniform height 
are 3 millimetersand it changes with predetermined height between the plotting 
boards of a flat-panel display. It is desirable for the homogeneity of the height of two 
or more members 104 to be good so that uniform load to the spacer 102 can be 
realized in a flat-panel displaybut there is dispersion in the height of the member 104 
about 1 thru/or in 5 micrometers typically. Howeversufficient compliance (compliance) 



to compensate the bouncing-motion nature between each members 104 with the 
publicly known adherence method of the member 104 is not obtained. For exampleat 
the glass spacer attached with frittothe compliance of about 0.1 micrometer is only 
obtained under the standard loading condition of the spacer in a field emission display. 
The example of the method by this invention gives sufficient complianceand raises 
the tolerance of the height in the member 104 even to a maximum of 35 micrometers 
so that homogeneity of a spacer may be realized. The member 104 has the width of 
the range of 25 thru/or 250 micrometers. This width changes with sizes of the space 
which can be used for arrangement of the spacers 102such as an interval between 
pixels. The member 104 comprises a dielectric material and contains ceramics in a 
preferred embodiment. Other suitable dielectric materialssuch as a glass 
ceramicglassor quartzmay be used. In this specific examplethe member 104 is formed 
by cutting a ceramic sheet in a fragment like a rib. In a preferred embodimentthe 
spacer 102 is the planar structure. Howeverin other examples of the method by this 
inventionthe spacer 102 has other shape. The diamond saw etc. which are supplied by 
companiessuch as Nortonand Manufacturing Technology and Inc.can perform cutting 
using the inner 1 ** of some available precision saws. In the preferred embodiment of 
this methodthe member 104 is 1 millimeter in heightand is 0.1 millimeter in widthand is 
5 millimeters in length. These sizes changerespectively with the size of the space 
which can be used since a spacer is arranged to the predetermined interval between 
the plotting boardsand the internal surface of the plotting boardand load durable 
demands of each spacer 102. In a preferred embodimentthe member 104 is ignitedand 
the tape shape by which the lap was carried out with the both-sides lapping machine 
is crazyit isand thickness is 0.1 millimeter including aluminum oxide material. This tape 
is supplied by DuPont. After forming the member 104the member 104 is accumulated 
so that those sides 105 may carry out contact engagement and those edges 106 may 
be exposed. Subsequentlythe edge 106 of the member 104 is covered with suitable 
metaland the bonding layer 108 is formed. In order to carry out this coating 
processthe member 104 is inserted in a spring^load mask fastener (spring-loaded 
mask fixture) at the member 104the member 104 is held in a suitable positionand 
covering of portions other than edge 106 of the member 104 is prevented. The edge 
106 is covered with any one of much standard deposition techniques including 
vacuum deposition. In this specific examplethe bonding layer 108 comprises gold and 
thickness is 0.3 thru/or 2 micrometers. Other metalsuch as aluminumis deposited on 
the edge 106 in other examples of the method by this invention. The thickness of the 
bonding layer 108 changes with the kind of metal to be usedand kinds of metal which 
combines this with behind. The metal which constitutes the bonding layer 108 must 
be suitable for forming combination between metal by the inner 1 ** of many standard 
methodssuch as thermo compression bondingultrasonic bondingand heat sound wave 
bonding (thermosonic bonding). Subsequentlythe structure 100 is divided into each 
covered spacer 102 by breaking the bonding layer 108 by the position corresponding 



to the side 105. In another example of this methodin front of the process of dividing 
the structure 100 into the spacer 102metallizing of the opposed rim part 109 of the 
member 104 is carried outand formation of combination between metal of it is enabled 
also at the edge 1 09 in a similar way. 

[0008]nextthe thing for which the process that examples of the adherence method of 
the spacer in the flat-panel display by this invention are various will be carried out if 
drawing 2 is referred to — the equahwidth figure of the structure 110 realized is 
shown. The structure 1 1 0 contains the spacer 1 02 and the two metallic flexible 
members 112. The metallic flexible member 112 adheres to the bonding layer 108 of 
the spacer 102 via combination between metal. In other examples of this inventionone 
metallic flexible member may be accepted or two or more pieces may be used. Since 
the metallic flexible member 112 contains the small metal of yield forceit functions as 
a material which has the suitable compliance for acquiring a uniform interval between 
the plotting boards of a flat-panel display so that it may explain in more detail below. 
The metallic flexible member 112 has the geometry which makes combination between 
metal easy. The geometry of the metallic flexible member 112 influences the quantity 
of power required for the metallic bond formed of these. The geometry of the metallic 
flexible member 112 also affects the yield of the metallic flexible member 1 12and if 
the value is preferredthe compliance of a request of the metallic flexible member 112 
will be obtained. In this specific examplethe metallic flexible member 112 contains an 
almost spherical ball. If shape called almost circular wire or spherical ball is 
usedassociative strength will be small and will endSince sufficient power to be able to 
prevent breakage of the spacer 102 in a joint processand cause yield force (yield 
force)i.e.plastic deformationis smallSince the metallic flexible member 112 can fully be 
changed and it can be made to adjust to the tolerance of the height typically seen in 
the member 104it is advantageous. In this specific examplethe metallic flexible 
member 1 1 2 comprises the gold alloy containing 1 thru/or 2% of palladium. In other 
examples of the method by this inventionthe metallic flexible member 112 comprises 
pure gold mostly. If a ball secedes from a wire between ball combinationa break-off 
taele (break-off tail) will be formed. There is an advantage of a golden **PARAJIUMU 
alloy having the high homogeneity of a break-off taeleand fracturing right above a ball. 
In this specific exampleusing one of many standard gold ball joint machineswhat is 
manufactured by HybondK&Sand Hughes forms the metallic flexible member 1 12 on 
the bonding layer 1 0Sand is combined with this. Gold is arranged via the gold wire 
which is 0.7 mil which Hydrostatics or American Fine Wire supplies. By using a 
standard gold wire coupling deviceon the bonding layer 108a gold ball is arranged and 
it adheres by one of various metal compression joint techniques. Compliance is 
realized without gold damaging the spacer 102since yield force is moderately small. In 
the geometry after combinationthe gold ball which the metallic flexible member 112 
contains has a diameter of about 75 micrometers so that it may be accommodated in 
the available space between the pixel rows of the plotting board of a field emission 



display. In other examples of this methodball combination of different size is used 
according to the size of the space which can be used for combination. By changing 
the diameter of the wire which makes a ballthe size of a ball is changeable. 
[0009]In other examples of the method by this inventionthe metallic flexible member 
112 includes deposition of the metal formed on the member 104. this deposition — a 
semi-sphere — or — otherwiseit is good also as a same-shaped stand (pedestal). A 
stand can be made to deposit by electroplating gold selectively in a bonding layer. A 
bonding layer contains the glue line formed in the edge of the member 104and the 
seed layer (seed layer) formed on this glue line. A seed layer comprises suitable 
seeding material (seeding materiaDsuch as goldincluding metal with titanium suitable 
for a glue line etc. The metallic flexible member 112 may also include again the metal 
structure where it was made to grow up on the edge 1 06by plating metal selectively 
with a nonelectrolytic plating solution. The metallic flexible member 1 12 can also be 
formed according to shadow mask deposition (shadow mask deposition) or a pattern 
etching process. 

[0010]Nextreference of drawing 3 and drawing 4 shows the equal-width figure and 
sectional view showing a part of standard anode 120 of a field emission 
displayrespectively. The anode 120 contains the transparent plate 122 which 
comprises glass typically. The anode 120 has further two or more pixels 124 including 
deposition of luminescence materialsuch as electroluminescence material or a 
fluorescent substance. The pixel 124 is allotted to arrangement including a line and a 
sequence. Two or more fields 126 exist between the row and columns of the pixel 124. 
The field 126 can be used for making a spacer contact physically so that the 
luminescence function of a display may not be blocked but a predetermined interval 
may be held between the anode 120 and the negative pole plotting board. Drawing 4 
shows the sectional view of the anode 1 20 which passes along one of the pixels 1 24. 
Typicallythe anode 120 contains the layer 127128129 formed in the internal surface. 
As for the layer 127as for the layer 128the layer 129 contains the film of the 
aluminum which thickness is about 700 A and functions as a light reflex machine 
including chromium including chrome oxide. The metallic flexible member containing 
the wire of aluminum is combinable with the layers 128 and 129 with an ultrasonic 
wave. Howeverthe metallic flexible member 1 12 containing a gold ball is not combined 
suitable for the layer 129 by thermo-compression-bonding technique. The layer 129 
does not have sufficient thickness to form the metallic flexible member 1 1 2 and a 
thermo-compression-bonding metallic bond. Howeverwhen a metallic flexible member 
contains an aluminum wireit can combine with the layer 129 with an ultrasonic wave. 
The fault of this method is that a wire end can remain projecting in a display envelope. 
The layer 129 is not necessarily contained in all field emission displays. The layer 129 
is contained only in the high voltage electric field discharge display which can be 
equal to the loss of the potential produced when crossing the layer 129 before the 
emitted electron reaches a fluorescent substance sediment. In order to adhere to the 



anode of a field emission displaychange is required for the standard anode 1 20but the 
structure 110 of drawing 2 is explained in more detail with reference to drawing 5 and 
drawing 6 below about this. 

[001 IjReference of drawing 5 shows the example of change of the anode 130 realized 
by carrying out various processes of the example of the adherence method of the 
spacer 102 in the flat-panel display by this invention in the equal-width figure. As for 
the change anode 1 30this metallic bonding pad 1 32 is arranged at the position which 
adheres the spacer 102 between the pixels 124 including two or more metallic bonding 
pads 132. The suitable layout of the spacer 102 over the whole field emission display 
is beforehand defined so that structural support sufficient between the change anode 
1 30 and a cathode plate may be gained. In this specific examplethe metallic bonding 
pad 132 contains the strip of the aluminum arranged at the spacing of the pixel 124. 
The changed type anode 130 contains the transparent plate 122 which comprises a 
1.1 -millimeter-thick glass plate so that the distance between metallic bonding pads 
may be 15 millimeters. Although the transparent plate which has other sizes may be 
usedthe layout from which a spacer differs is needed in that case. The metallic 
bonding pad 132 makes it deposit using the inner 1 ** of many suitable depositing 
methods to provide a suitable mask and to perform sputtering etc. The metallic 
bonding pad 132 is about 2 micrometers in thicknessand is about 100 micrometers in 
width. 

[0012]Nextreference of drawing 6 indicates similarly the sectional view of the anode 
140 realized by carrying out various processes of another example of the method by 
this invention to be drawing 4 . In this specific examplethe metallic bonding pad 142 is 
arranged throughout the field 126 so that combination of the metallic flexible member 
112 may be attained in any position in the field 126 between the pixels 124. In 
manufacture of the anode 1 40firsta chromium oxide layer and a chromium layer are 
deposited on the transparent plate 122it ranks second and an aluminum layer about 
10000 A thick is deposited. Thenthe layers 127 and 128 and the metallic bonding pad 
142 are formed by using etching technique for the position of the request for the 
fluorescent substance sediment of the pixel 1 24and forming the hole which 
penetrates the layer of chrome oxidechromiumand aluminum. The layer 129 containing 
a thin aluminum layer about 700 A thick is made to deposit on the whole internal 
surface after this in a high voltage electric field discharge display. The metallic 
bonding pad 142 must be sufficient thickness so that the metallic flexible member 112 
( drawing 2 ) of the structure 110 can form the metallic bonding pad 142 and a suitable 
metallic bond. In another example of the method by this inventiona metallic bonding 
pad can be provided by using the selection deposition mask used for making 
chromium of the layer 128 deposit. 

[0013]Nextby carrying out various processes of the example of the adherence method 
of the spacer in the flat-panel display by this inventionif drawing 7 is referred toThe 
equal-width figure of the structure 150 which adheres some structures 110 ( drawing 



2) to a part of changed type anode 130 ( drawing 5 )and is realized is shown. In the 
structure 150the metallic flexible member 112 by adhering to some metallic bonding 
pads 132The spacer 102 is adhered to the change anode ISOand the spacer 102 is 
perpendicularly held to the internal surface of the change anode 130 between the 
next packaging processes in manufacture of a flat-panel display. The metallic bond 
between the metallic flexible member 112 and the metallic bonding pad 132 can form 
thermo compression bondingheat sound wave bonding (thermosonic 
bonding)ultrasonic bondingetc. by using the inner 1 ** of much standard metal joint 
techniques. A thermocompression bonding machine is used in this specific example. 
Although the structure 1 1 0 is arranged with a heating fastenerUnder the present 
circumstancesby holding the structure 1 1 0 perpendicularly to the change anode 
130and contacting the metallic flexible member 1 12 to the metallic bonding pad 132 
physicallyand arranging it using a vacuumAt the given contact place between the 
metallic flexible member 112 and the metallic bonding pad 132the flexible field 152 
containing the metallic flexible member 112the metallic bonding pad 132and the 
bonding layer 108 is formed. Combination between metal between the metallic flexible 
member 1 12 and the metallic bonding pad 132 is carried out in an elevated 
temperature. Centigrade 20 thru/or the range of the hot maximum are 500 degrees. In 
this specific examplea maximum temperature is about 350-degree Centigrade. 
Associative strength is applied between the metallic flexible member 112 and the 
metallic bonding pad 132. This is performed by applying load to the opposed rim part 
109 of the structure 1 lOas a downward arrow shows drawing 7 . Suitable load contains 
the mass which gives about 80 per one ball combination thru/or 350 g. In this specific 
examplethis becomes about 160 per structure 110 thru/or 700 g of load. In this 
specific examplethe structure 110 is attached individually. The conditions of the 
temperature specified previously and power can be borne easily for the member 1 04. 
The value of associative strength changes with plane-of-union productsand is easily 
specified by the person skilled in the art. The calculation is due to the specific shape 
and the plane-of-union product of a metallic flexible member. By heating the flexible 
field 152the flexible field 152 is changed andsimultaneously with an operation of 
associative strengthcombination between metal is formed. According to the 
modification in the physical contact point between the metallic flexible member 112 
and the metallic bonding pad 132breakage arises in the scaling thing on aluminumand 
this becomes it combinable [ between gold and aluminum metals ]. In other examples 
of this methodsince the metal to be used does not produce scalingin this speciflc 
examplethe requirements over modification are not important. In [ in another example 
of this methodcan use an ultrasonic wave or heat sound wave bonding (thermosonic 
bonding)and ] a contact process in this caseThe structure 1 10 or the change anode 
130 is fixed to the ultrasonic horn which vibrates at about 60 kHz (clamp). In the 
above-mentioned temperature and the value of associative strengththe joint time in 
the case of adding the maximum associative strength is about 5 thru/or 10 seconds. 



After this joint time passesthe vacua till then is canceled and associative 
strengthi.e.loadis removed. Theneach spacer 102 is attached similarly. The 
homogeneity of the height of the spacer 102 between the opposed rim part 109 and 
the internal surface of the changed type anode 1 30 is realizable between the 
processes which combine the structure 110 with the changed type anode 130. In 
order to perform thisin a joint processthe distance between the opposed rim part 109 
and the change anode 1 30 is measuredand when this distance reaches a 
predetermined valuean operation of load is excluded. Subsequentlyby cooling the 
flexible field 152 to ambient air temperatureit lets a next display manufacturing 
process passand the flexible field 152 is stiffened so that the composition in which 
the flexible field 1 52 carried out plastic deformation may be maintained. A preferred 
embodiment explains the homogeneity of this distance in more detail with reference 
to drawing 8 below about thisalthough it realizes in the packaging process of 
subsequent display assemblies. With the compliance of the flexible field 152while 
giving a uniform interval between the plotting boardsadjustment of the tolerance in 
the height of the member 1 04 and the measures against the particles mixed between 
the edge of the member 104 and the plotting board are attained. 
[0014]Nextreference of drawing 8 shows the sectional view showing some field 
emission displays 1 60 realized by carrying out various processes of the example of 
the method by this invention on the structure 150 of drawing 7 . The structure 1 10 is 
adhered to the changed type anode 130 in this specific examplewithout giving 
required homogeneity intentionally at a joint process in the distance between the 
opposed rim part 109 and the internal surface of the change anode 130. The 
packaging process after a spacer fixing process obtains this homogeneity. In 
manufacture of the field emission display 160the structure 150 is formed first. 
Herealthough the flexible field 152 had already changedit is not compressed 
thoroughly but the member 104 has stood straight on the change anode 130. Thenthe 
negative pole 1 64 is arranged so that the change anode 1 30 may be counteredand 
two or more side attachment walls 1 62 are established so that the envelope 1 65 may 
be formed in those circumferences while the change anode 130 and the negative pole 
164 and. The spacer 102 is contained in the envelope 165. The negative pole 164 has 
two or more field emitters 1 66 which expressed roughly in drawing 8 . The field emitter 
166 supports the pixel 124 of the change anode 130 so that the pixel 124 may receive 
the electron of the field emission display 1 60 emitted from the field emitter 1 66 
working. In order to understand easilythe two spacers 102 are shown in drawing 8 . As 
distance h^ and hg between the edge 109 for each sets of a spacer and the internal 
surface of the change anode 130 differ from each other and it explained with 
reference to drawing 7 when adhering a predetermined number of spacers 102 to the 
change anode 1 30it expresses that there is dispersion with this distance. In this 
compositioncontact engagement of the negative pole 164 is carried out only to the 
part of the spacer 102. Thereforeif the weight of the negative pole 164 is not 



uniformly added to the spacer 102 and the envelope 165 is decompressedthe 
differential pressure which this produces will not be uniformly added to the spacer 
102. By thisthe point going up [ stress ] will be produced also in the negative pole 164 
and the spacer 102 in the change anode 130. It becomes easy to damage the field 
emission display 160 with the point going up [ stress ]. In order to apply uniform load 
to the spacer 102the field emission display 160 is arranged on a heating zipper 
(heated chuck) or in a furnaceand the field emission display 160 is heated to 
Centigrade 250 thru/or the temperature of 500 degreesfor example. 
Subsequentlysuitable deformation load is given with the differential pressure produced 
at the time of the weight of the negative pole 164and decompression of the envelope 
165and/or the additional mass concerning the negative pole 164. In drawing B an arrow 
shows this deformation load. The spacer 1 02 which touches the negative pole 1 64 
first is pushed in toward the flexible field 1 52 correspondingrespectively by 
deformation load. The flexible field 152 is already softened according to high 
temperature service. Thereforeplastic deformation of these flexible fields 152 is 
carried out until the spacer 102 which was having the physical contact with the 
negative pole 1 64 barred at first carries out contact engagement to the negative pole 
164 at the edge 109. Some of spacers 102 receive bigger load than other spacers at 
first by bending of the change anode 1 30 and/or the negative pole 1 64. These 
spacers 102 that receive first big load will be pushed more stronglyandfor this 
reasontheir remarkable bending of the plotting board decreases. In all the spacers 102 
when the distance between the opposed rim part 109 and the internal surface of the 
change anode 130 is uniformit comments on having defined the number and layout of 
the spacer 102 beforehand so that the spacer 102 may receive suitably the 
differential pressure concerning the field emission display 160 and the spacer 102 may 
prevent harmful and superfluous bending of the changed type anode 130 and the 
negative pole 160. In the plotting board containing 1.1 -millimeter-thick glassit is 
thought that the distance between spacers of about 15 millimeters is a suitable layout. 
In the display whose diagonal line is 10 inchesthe ranges of the suitable number of the 
spacers 1 02 are about 1 00 thru/or 200. With the shape and the material property of 
the flexible field 152moderate plastic deformation becomes possibleand the physical 
contact between the internal surface of the negative pole 164 and the edge 109 of all 
the members 104 is obtainedpreventing material spreading in the pixel 124. In this 
specific examplepower required to attain a given compression amount increases as 
the metallic flexible member 1 12 changes from the shape of a semi- globular form to 
a flat ball. When the change anode 130 and the negative pole 164 acquire the spacer 
102 and this contact and stop presenting harmful and superfluous bending by the 
action of the flexible field 152 after all the edges 109 carry out contact engagement 
to the internal surface of the negative pole 1 64 andcompression or plastic 
deformation stops. Yield stress of gold is smalland with the spherical shape of the 
metallic flexible member 1 12since modification is easysmall yield force is acquired at a 



given temperature. Subsequentlytemperature is controlled and the above-mentioned 
last composition is realized. This action is contrastive with the glass fritthe glassor 
the spacer of ceramics itself which does not fully bend for adjusting the tolerance of 
the height in a spacer. The uniform load of the spacer 102 is realizable during 
decompression of the envelope 165 in advance of decompression of the envelope 165. 
[0015]Nextreference of drawing 9 shows the same sectional view as drawing 8 of the 
field emission display 167 containing all the elements of the field emission display 160 
of drawing 8 , . Stuck the field emission display 167 to the metallic bonding pad 168 by 
the still more nearly same method as combination between two or more metallic 
bonding pads 168 formed on the negative pole 164and the metallic flexible member 
112 and the metallic bonding pad 132. Two or more metallic flexible members 169 are 
included. The metallic flexible member 169 is arranged so that the edge 109 of the 
member 104 may be contacted physically. A bonding layer is not required at all on the 
edge 109and combination is not required at all between the edge 109 and the metallic 
flexible member 169. The metallic flexible member 169 gives compliance between the 
member 104 and the negative pole 164and prevents breakage and the chipping 
(chipping) of the member 104 and/or the plotting board. In another example of the 
flat-panel display by this inventionthe edge with which the member 104 is not covered 
contacts this including the metal layer which deposited the metallic flexible member 
on the field of the internal surface of one plotting board. Including flexible metalssuch 
as aluminum or goldthickness is at least 1 micrometer and this metal layer gives 
suitable compliance. The member 104 is held at an erecting stateand a flexible metal 
layer is arranged by other members in the edge which counters the edge which is not 
covered so that contact engagement may be carried out to the edge which is not 
covered. Thereforeif there is no such structurethe point by contact with the hard 
edge of the member 104 which is not covered and the hard surface of the plotting 
board which adjoins this which may be produced going up [ stress ] will decrease. 
Since these surfaces/edges are not completely a flat surface or smoothness 
typicallythe point going up [ stress ] is generally seen. 

[0016]Nextreference of drawing 10 shows the sectional view of the field emission 
display 160 of drawing 8 after the process of equalizing distance h^ and hg. When the 
negative pole 164 is in the state which carried out contact engagement to all the 
opposed rim parts 109 of the spacer 102the differential pressure concerning the field 
emission display 160 which expresses with an arrow in drawing 10 is uniformly added 
to the spacer 102. The flexible field 152 is cooledand after making it harden so that it 
may become the composition to which uniform load is appliedtwo or more load 
transfer regions 168 are established in the position of the flexible field 152. Since the 
metal of the load transfer region 168 is not weakin the field emission display 160it 
does not become a cause of formation of particles. 

[0017]The spacer 102 is adhered to the negative pole 164 in other examples of the 
method by this invention. The process of these examples is the same as that of what 



was previously explained about the adherence to the spacer 102 change-type anode 
130. Howeverin order to prevent oxidation of a gate / extraction metaland the 
oxidation of the field emitter 166 which comprises molybdenum typicallyin a 
vacuumelevated-temperature combination of thermo compression bonding or heat 
sound wave bonding must be performed. While adhering the spacer 102 to the 
negative pole 164 using the metal joint technique of others like ultrasonic 
bondingoxidation of the field emitter 166 can be prevented. 

[0018]Nextreference of drawing 1 1 shows the same equal-width figure as drawing 2 of 
the structure 1 70 realized by carrying out various processes of another example of 
the method by this invention. The structure 170 contains the metallic flexible member 
172 containing one metal wire which comprises flexible metalssuch as the member 
104the bonding layer 108 and goldor aluminum. One wire has a diameter of the range 
of 10 thru/or 100 micrometers. The metallic flexible member 172 adheres to the 
bonding layer 108 using a standard wire bonding technique. Subsequentlyin order to 
form a field emission displaythe structure 1 70 is adhered to the changed type anode 
1 30 in a way similar with having explained with reference to drawing 7 t hru/or drawing 
9. 

[0019]In other examples of the method by this inventiona metallic flexible member is 
first combined with the internal surface of one plotting boardit ranks second and the 
spacer in which the bonding layer was formed on the surface is adhered to a metallic 
flexible member. The equal-width figure showing a part of structure 180 realized by 
carrying out various processes of this one example is shown in drawing 12 . The 
structure 180 contains the change anode 182 which was provided in the way similar 
with having explained with reference to drawing 5 and drawing 6 and which has two or 
more metallic bonding pads 184. When the adjoining metallic bonding pad 184 is the 
shape of an individual stripthe spacer 102 about 5 millimeters in length which made 
estrange only about 3 thru/or 4 millimetersand has been vertically arranged to the 
metallic bonding pad 184 is accommodated. After forming the metallic bonding pad 
184 on the change anode 182two or more metallic flexible members 186 containing 
the wire of several gold or aluminum are combined with the metallic bonding pad 184 
by metallic bond techniquessuch as thermo compression bonding. Two or more area 
compression 1 88 is formed in the metallic flexible member 1 86 between this process. 
Subsequentlyin the position which is not compressedthe bonding layer 108 of the 
spacer 102 is arranged so that contact engagement may be carried out to the metallic 
flexible member 186. Since curvature is largethe position 189 is more suitable for 
combination. Subsequentlythe spacer 102 is combined with the metallic flexible 
member 186 in a way similar with having explained with reference to drawing 7 . 
[0020]Nextreference of drawing 1 2 t hru/or drawing 1 5 shows the equal-width figure 
and sectional view of the structure realized by carrying out various processes of 
another example of the adherence method of two or more spacers 202 which can be 
set in the field emission display 260 by this invention. If drawing 13 is referred to 



firsta part of change anode 230 where two or more metallic bonding pads 232 were 
formed among two or more pixels 224 is shown. The metallic bonding pad 232 
comprises aluminum. Two or more metallic flexible members 212 containing a gold ball 
adhere to the metallic bonding pad 232 by using a standard gold ball coupling device. 
Nextreference of drawing 14 shows adherence of the spacer 202 to the change anode 
230 in the metallic flexible member 212. The field emission display 260 in which a part 
is shown in drawing 14 contains the negative pole 264 in which the spacer 202 was 
already formed. In order to form the spacer 202 on the negative pole 264there are 
some methods. One of the methods of these is indicated by the United States patent 
number No. 5232549 patented on August 31993. It is [ this application ] usable in the 
contents. The method described in this includes formation of the patterned layer of 
aluminum to the insulating-layer top already deposited on the internal surface of the 
negative pole 264. This aluminum specifies the composition of the spacer 202. After 
forming the spacer 202 which may also include a mailbox by laser excision (laser 
ablation) of an insulating layeraluminum remains in the upper part of the spacer 202. 
In this specific example of the method by this inventionthe remains layer of this 
aluminum combines the metallic flexible member 212 by thermo compression bonding 
in vacuum environment as opposed to this bonding layer 208 including the bonding 
layer 208. In this specific examplethis method is the same method as what was 
explained with reference to drawing 8 and drawing 9 and mainly gives the compliance 
for realizing uniform load. This specific example does not obtain the vertical nature of 
the spacer 202 to the change anode 230 and the negative pole 264. Depending on 
consideration of materialthe shape dimension of a spacerconsistencyetc.this 
operation may be desirable. In nexta way similar with having explained with reference 
to drawing 8 and drawing 9 w hen drawing 15 and drawing 16 are referred to. Uniform 
load is applied to the spacer 202 and the sectional views of the field emission display 
260 between the processes of obtaining the load transfer region 268 in each of the 
spacer 202 as the result further are similarly indicated to be drawing 8 and drawing 9 . 
In another example of this inventionthe spacer 202 does not have the bonding layer 
208 formed in the surfaceBy a method similar to having obtained compliance between 
the metallic flexible member 169 and the member 104 which were explained with 
reference to drawing 9 it arranges so that contact engagement of the metallic flexible 
member 212 may be carried out to the rising wood of the spacer 202and compliance 
is obtained between the spacer 202 and the change anode 230. 
[0021] Nextreference of drawing 1 7 shows the sectional view of the structure 350 
realized by carrying out various processes of another example of the adherence 
method of two or more spacers 302 which can be set in a flat-panel display. Including 
the change anode 330on this change anode 330the structure 350 comprised suitable 
metalsuch as aluminumand two or more metallic bonding pads 332 about 1 micrometer 
thick have deposited it The spacer 302 contains the member 304 which comprises 
suitable dielectric materialssuch as ceramics. The bonding layer 308 about 1 



micrometer thick has accumulated on the edge of one of these including the binder 
metal with suitable gold etc. for each of the spacer 302. The bonding layer 308 is 
combined with the metallic bonding pad 332 by suitable metallic bond techniquessuch 
as thermo compression bondingincluding an operation of the associative strength 
expressed with an arrow in drawing 1 7 by heating to the temperature of the range of 
Centigrade 20 thru/or 500 degrees simultaneously again. In this specific example of 
this methodthe spacer 302 has very uniform height. Since homogeneity is good 
enoughcompliance is hardly requiredand in the packaging process of subsequent 
displaysit adheres the spacer 302 to the change anode 330 by combination between 
metal so that the spacer 302 may hold the vertical nature to the change anode. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The equahwidth figure of the structure realized by carrying out various 
processes of the example of the adherence method of the spacer in the flat^panei 
display by this invention. 

[Drawing 2] The equal-width figure of the structure realized by carrying out various 
processes of the example of the adherence method of the spacer in the flat-panel 
display by this invention. 

[Drawing 3] The equal-width figure of the standard anode. 
[Drawing 4] The sectional view of the standard anode. 

[Drawing 5] The equal-width figure of the anode realized by carrying out various 
processes of the example of the adherence method of the spacer in the flat-panel 
display by this invention. 

[Drawing 6] The same sectional view as drawing 4 of the anode realized by carrying 
out various processes of another example of the method by this invention. 
[Drawing 7] The equal-width figure of the structure realized by carrying out various 
processes of the example of the method of this inventionand adhering the structure 
of drawing 2 t o the structure of drawing 5 . 

[Drawing 8] The sectional view of the structure realized by carrying out various 
processes of the example of the method by this invention in the structure of drawing 
7. 

[Drawing 9] The same sectional view as drawing 8 of the structure realized by carrying 
out various processes of another example of the method by this invention. 
[Drawing 10] The same sectional view as drawing 8 of the structure realized by 
carrying out various processes of the example of the method by this invention in the 
structure of drawing 8 . 

[Drawing 1 1] The equal-width figure of the structure realized by carrying out various 
processes of another example of the adherence method of the spacer in the flat- 



panel display by this invention. 

[Drawing 12] The equal-width figure of the structure realized by carrying out various 
processes of another example of the adherence method of the spacer in the flat- 
panel display by this invention. 

[Drawing 13] The equal-width figure of the structure realized by carrying out various 
processes of another example of the adherence method of the spacer in the flat- 
panel display by this invention. 

[Drawing 14] The equal-width figure of the structure realized by carrying out various 
processes of another example of the adherence method of the spacer in the flat- 
panel display by this invention. 

[Drawing 15] The sectional view of the structure shown in drawing 14 . 
[Drawing 16] The sectional view of the structure realized by carrying out various 
processes by this invention in the structure shown in drawing 15 . 
[Drawing 1 73 The sectional view of the structure realized by carrying out various 
processes of another example of the adherence method of the spacer in the flat- 
panel display by this invention. 
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Ife. ®^'\<7)X = 7"J>^ (smearing). PyF^fcli^K 

(organic glues) (Ommf^^^n^o LA^U 
[0 0 0 5] m^]»{lixV7.7U-1'ffl(DX^— ^ 

DWwFnia© 1 oic. iB|jigi5t}oia3i:rp-b;^icj5its 

vomnm'f-izmmrtu^. mL^toimms^^izmmtm 

*-rSo Z.tHi. X^—9-ICJS(,^TJS^±^jS (stress 
riser) i^U. Sfiffl^^C^RltgltA^^So tJ^oT. 7. 

<ommfm<D}^mizm^u ^tc. mw»aix-fX7i^ 

[000 6] 

it. mm&<op3B.mt7.^-nt<omizts[,^z^m^ik 



[0007] 

2 tDii«:3?a£cD$f jiiisfi<5ijcDa>«7 ©ig^nss-r s ji t 

0 0<Oi^}i(c^l^T. 1 0 

l^LI OO = 'J^-h;Ua)fBH0S*^Wr«o 1^—35: 

l^T. X/^-**-! 0 2'\©i^-^^5S*II^T*SJ:5 
tt> ^aa)§|5** 1 0 4 (D^* 21 1 

0 4©P^<DE#a)^i!i14*IS-5©lc-h^35:=]>7'^'r7 
>X(coiiipliance)liii6n^l\ mXH. 7'Jyhli:cfc 

P<-h;UC$Tg4&5o gPWl 0 4tt. 2 5^^^L2 5 

«F^<DP^I1II, X^— 9-1 0 2a)iBSlc?iJfflT#*X'^ 
-X0:^**tcJ:oTS^^o 0 41*^^:^^^ 

7..^^ = y/7^ «"7X$/cti535^. fteWii^&Sim 

^Wt"^. ^IBr(i> Norton and Manufacturing Technol 
ogy. lnc.^(DiklllJ:<l:t)«tS&*n'5^'r-\'^ > K • V- 

T. ?7 -5 ilO[)^^£<0»)illSfi«lJ^^:^>t^ 

X^— 9-^iHMr5/j:»?iJfflT'#*X^-X©^#*> 
fcd:J/s ^X'^— 9-1 0 2a)?SSiilS^S?RlcJ:-pT^ti 

;UT'S«. DuPontlJ:J:yfitJg*n«o 



0 4^aaiates„ ;^cu>t\ gptti 0 40!>iigpi oe* 

K7X-:7|l^A (spring-loaded mask f i xture) icgpi:} 1 

0 4l::»AU gPttl 0 4^3i^ftCEMtc«}tU 

1 G4(Diiig|ii 0 6J^^(Dg|!5^a>%s^|!$<-o 0 

6 li. < <Dli*w^iiafi^a£roi^i^f 

^ p ^ - h ;UT'*«o :^mmiz J: :5^^CDfte<Dllfili«y 
hermosonic bonding) ^Iic0)1l2p6<|^^3»©rt 1 "3 

T-ry^n 0 8^iij5c:iicd:u, ^ijii 00^. <@ 
'*<^»«a^*'X^— y- 1 0 2 ic^nr^o ^j^^^sy© 

Hfifi^JlCjSl^Tlix i^ig 1 0 0 ^X^-+>- 1 0 2 iC^^gl 

r^lS^BijlJ:. g»«l 0 4 ©jtitiRiiSigB 1 0 9^i^li© 
^^'TXLT^ iiigPl 0 9^c^il^Tt^F^ie 

[0 0 0 8] 'Jk\zm2^^W:t^li. *M^n:J:«77 

7 h • • x'rx7'U'ricfcit^X'^--<t<Dii©:& 

^o)iiJt«y0a'«7 ^iis*ii«s-r s c ^ j: o th^i* n 

1 0CD^i|iEI*^.Xx7*-tlTl^«o filitl 1 Oti, 
X'^-tH 0 2. fcJ:02f@(7)*aiilD!gP«1 1 2^^ 

t)o ^SIilD5gB**1 1 2ti. ^SF^I^^^/^LT. X'^ 
—9-1 0 2 <D<J?>T y-J^'H 1 0 8lcll«*n^o *fg 

2mX±ffll^Tt,J:t\ ^MUDilSPWl 1 2li. m!S<h 

77 7 h • A°;^;l/ • x'rX"7U'ra)a^xt5F^lci^ 

lfcg|J*Ji 1 2®mil©n>:^^-f'7>X)b^^6*i«o c 

Ig'f'(DX'^-+»- 1 0 2(D5l5a^RStf«pItltti)^fet)> 
^tc. P*tt^(yield force) tlSi^^m.iim.B^mct 



-;l/6^jiflttr«<!:. ^b'T^ • *7 • x'TyKbreak-off 

Bir^.hi^am'^^A^fe^c ji^i^^nsnjijicfct^T. Hy 

bond, K&;S , feJclfHugheslCj: U^Ji;^tl%<&<D^^ ^ 

Hydrostatics$fc(iAmerican Fine Wire 

a)^iiE*Sie^s^<Drt® 1 oin J: y si«r 5o ^i±K 

[0 0 0 9] *5gB^lcJ:^:&-Sa)ftecD^]!i<i«iJltfel^Ts 

^iiiilDiigp** 1 1 2tt. gPttl 0 4±tc)Bfi8*ti/c^a 
nifl^<i©JBtt®§e^(pedestal) <!: LTt, J:t\ '1?>r 

^ -> - (seed i ng mat er i a I ) ib^ 6 fiE 

K- • TX^'ita (shadow mask deposition) ^/cli/'?^ 

[00 1 01 mm3isi:xfMA^^^r^ts m»» 
i±x asfl<)ic«"5x*^6fi)c«jiBfl«i 2 2^^ty, mm 



4tt, fffcJ:tf5iJ*^t)iB5ijmE*ti«o SIS 1 2 4® 

0«5^To ftMWic. 1 2 0 it. ^(Oifimm^^mm 

I*-tlfcM1 2 7, 1 2 8, ^ 29^^tjo MMVim 
it<^ah^^9i: 11 2 8li<?PA«^*. SI 2 9 

1 2 8a«fcO=l 2 9l«:i(g^-r«C<!:ft'«T*«o L*^U 

&i(-)\/^^ts^mfmmi 1 1 2 iiEii3;£7-(i 
11 2 9icjitj)icss^#n^t\ ei 2 9ii. ^mf^n 
1 1 2 tmEm^mm^^mm^(Dii:+^rsim^ 

--^A • 7<-\'^#t.-ii^ii, »»{c<feyji 1 2 9ic 

ftSiltft^feytf^iltT'SSo ^tc. g129l±S6 
^1 2 9^:g|t:D5^tJ:^L;smfii<^>li5(^lcB;^i>c:<?:6'! 

2©<ijii 1 o^m^Kaix-rxyKwiieBicia^r 
[00 11] ms^mmt^t. *ii^ic<fcS77-y h 

•/\':^;U- xV7.yb-1'tcfcl:h:5X^— 9-1 0 2©I1S 
^S£G)llfi!iffll<3D«4r ©IS^HfiSr S C i: <fc o TH^ 
*ti5l^®1 3Oa)SIE0!IA^^iliElTn^$tiTt^«o ^ 

MH® 1 3 0 ii. mL(r>^mr^y9^ y^ • K i s 

2^#af. 6^A^5^®/1?>x'r y<f ' Ji-y K 1 3 2 li, 

tiSo mff«jaj7=''f7.ru-r^icai;57.^--9-i 02 
o)mMfs.iy-(7'y hit. m§smm^ sotmumtors 

y Ki 3 Hi. mm^ 2 4<D^i^?sitmmtntcTi\/^- 
OixOT. h u * re, 1 3 0 

it. ^S'jOT-r V-J^ • /N'-y KP^<DS§g|A^ 1 5 = y 

'TZ-:' h<)'«*J®<t*'5. &®'1t>x-f >^ . liy K 1 3 

2 It. 3i^^?X'?^ISttTXA°«y -Sf 'J y^^'iiom. 



iZi9 i 1 



4«^fth O ^ i-i 



[0 0 12] '^[zm^^m^t. ^i^m\zj:^:^^ 
□/*a^*ttau w-iEis^m\ o. ooo:i->'?' 

1 2i^<TiWiW^Wi&<J>tz^<rifm.o>'^W»z. 

A^M^mii-rsj^^mfiErsiiticjjy. si 27, 

12 8, acfct;^S<P'>x^- ><f . /\°.;/ K 1 4 2^l6lt 

^t>jii 2 9$. i^as^mciifliTr-^-So %)Si 1 0 
©^ismixatw 1 12 (02) a\ ^s^n^x-r • 

/^•y K1 4 2ijil^#S/iS^$m^-rSJI.»:6^T*S 
<fc -5. >x-f • K 1 4 2 ti+iJ^^* T 

t^Tv HI 2 8(D^a/**tia*-l*S©lcfflt^fcSS?t| 

m^T.'p mmt^ d ic d; y > -r > • / 

y K$SttSCi:*i'«T'#So 
[0 0 13] ^l!:E175^#BSrsix *^^tcJ:S7^ 

^(iy^mfjm'i<r>:Li^^%mt^z.L\z^'3x. 

0<)^(D*Sjg1 10 (02) ^MSf^H^l 3 0 (0 
5) ©-a5lC@«LTllil#tl<5«ji1 5O<D^(g0«« 

/T^*tiTl^So «ji1 5 0F«g^^fct^T. ^smixspwi 

1 2 $^Ji/K>T-f >^ . iVj K 1 3 2 <7)-g|5lca»r 

sc:itj:j:y, x^— 9-1 0 2$isiEll8Si 3 0li:iag 
a®lc«LTSii^(p)(cX^— 9-1 0 2$«J#-rSo * 

mmimi 1 1 2 t*s<K>7^>f • k 1 3 2 

osonic bonding) . »»<f?>x-r ^SO^* 

^ffll^So «ii1 1 0$» llPii@SmiJ:J:oTiBgrs 
A''. ilO)!^. M^^ffll^T. ^Mimi 3 0tc^*LT« 
iSl 1 0$SS:^iR|(c«^U $/-c> ^MKIDlSPt^l 1 
2$&S't;>x-f y-?' • K 1 3 2 
i*Ti2®-r«C<!:lc<fcy. ^SIIDcSP** 1 1 2i:^S;Jt 
Vx-f • /^y K 1 3 2 <t:(DF^^)M-^0Sftft^flfrlJ:fc 
t^T. ^JmDngPW 1 1 2, ^JI'I^Vt-O-J^- K 

13 2. fc«fetf/1?>TO^fS 1 0 8«^t>ii^i!?liS«1 



' /^'y K1 3 2 tosoAJSF^ie^tt. ls^c^5l^ 

TUfiSrs. %ft2 o^l^LS 0 0|g 

3 5 0JgT'SSo ^Mlfe«a5t*1 1 2i&®#yx-f> 

^ • K 1 3 2 t(nrsiz. i^-tti^mx^. unit. 

07^c33L^TTlRlt$5Ep■?/T.rJ;•5^^:^ ffliil 1 0©W 
iRjJigpi 0 9li:^5S=&6Ht«c:i:lJ:J:y?T-5o ji^JS:^5 

»i> im#-iUJg^Sfc»J. ^^80fel^L350'9' 
iiniC<fc»J. :^^1 1 O^/cU. Si!«]1 6 Ofel,^L7 00 

^f^Aco^mtrji^o ^<o^m.mmmizisi^T. «jti 
^©f^ffl-tiwiBtii:. 5 2^iimt^iitiz^ 

figtSo sfeMlilDcSM* 1 1 2i2fe®<K>x'r>'9'-/\°y 
K1 3 2 twP^cDfisSWigM^tcfcttSigfl^lCckU. 7 

L:^ua)7\ z(D^mmmmizt5i-^^mm.miznr^^ 

t*. ffi^j^$fcliiiW)fi'1?>x-f ^-J^ Cthermosonic bon 
ding) =&fflt^SC<t:*^r*s gftSlillcfcl^ 

;U'yTSSlb-rsg[^;fi'tx->li:ll^fS (clamp) o ±IB 

^©lig^i^F^li. m5n;il^L^ o#tsSo c:<d^^i^ 

r^*3-6?5«$l^<o Igel^Ts 9-1 0 2$ 

mmizmi^if^o ^*|p)i^951 0 9i:^H^<Dllil1 3 

0<Z)F«ga®i:®F^tcfcntSX'^— 9- 1 0 2©^*©!^- 

^M^coi^^i 3oic«jii 1 o^f^'^-^^^y 
a-b7.<omiznm,r^^tti^T'^=bo cn^treict*. 

^^X€(C&*l^7s ^[R)$ig|! 1 0 9 1 3 0 ^ 

(omoymm^mmu !ia)mm'^mm(omttjiz>tcmz 
^m<ofFm^v^<o '^1^7% nix^Mi 5 2$@ffiigii 

ig^aUT. lillKfiMI 5 2;[)^3l1£^L^c«A)6$ie}t 

■rsj:-5iCs iiDii^^i 5 2 $5ifb* -yrs. tifmmmm 
T«)/\°>> <r—:/><fxmizis[,^Tmm.ini>t\ cnic 

8 $#BS LTI!lci¥ L < mmt^o ik 

5 2<D^y^'y-fT>Mz^-oz. n^^^&m^z 

J^-%F^ll$4^S-^. aj**1 0 4CD^*lcj5ttSffi 

JSa)lP3il. ^^<):i;§ii4^ 1 0 4OiiiS|S<ba/1^|g^a?M(<:ii 

1 I ■^.Sili«AZIr44-d-ZM».M;n'»l.fvZ 



[0 0 14] mzm^mmt^t. :^mmc^^y5m 
ST-a&So iio^v ^suffii 3 otnj^i^jrsck^tcii 

@ 1 6 4^ieSL. 1 3 0 1 6 4 ^CDPS 

n5J:3tnli8i{<0ffliJill 6 2*|gtt«o y-l 0 2 
lix>^p-:/1 6 5lcf$tiS, PifiSI 6 4li, SIS 
tCfcC>T«llilSWltaL/j:S»07'f-;U K • X = y ^ 1 

6 e^wr^o mMWL\i^9-(x:^\y-( i 6 oa)iif^4' 

2 4««§tt5«fc5lc, ^-f-^UK-Xcy-Jil 6 
6li. ^^imi 3 0(Dmn^ 2 4(cmLTl^^o s 
^^Saicf-Sfctts EI8lCl±X^— 9-1 0 2*2<iG) 

?f5^r„ x'^— y-<D§S5f[pii^gi5 1 0 9 tm^mm i a o 

0 2^^Mllflii 3 0lc@«r5ii^s zai^[z\,fib 

1 6 4liX^— <t1 0 2(0-g|5<D*^<h^S^^LTl^ 

\t. cntc^y^USMEttx 9- 1 0 2 jcl^l;: 

mixs/-^tc\tmm 1 6 Ats^m^-^ i o 2 icjjtN 
^T> mwartbT^-fX^U'Ti 6otifl5aLa<^§o 

X/^— 9- 1 0 2 \,z^tsMm^mi^tzli>\z. «|J7L«. 
JDiif^ (heated chuck)±t/i:liiprtH:mi?&aiT 

o^mR2 5 o^i^Ls 0 om<r)'^izmmt^o -k^^^ 

4i:SME, rctiUfii 1 6 4 inA^A^SWliDW 

ffil 6 4lCSftl!LTt^'5X'^--9-l 0 2*\ ^tl^nj* 

JSr smUc^iSE 1 5 2tc(6]A^c.Ti¥Lji$n5o 

*'«oT. iitiSfl)!^®:^^! 5 2ti. mmtmm^ 6 4 



*<*«o flS. ^T<07.^— 9-1 0 2tCfel'>Tx *f|Dlli 
33 1 0 9 ^SSH^ 1 3 0<D[nm.mt(OfS(OWmt'^i^- 

tLtcm^iz. 7.^—9-1 oit^mwrna^^xyiy^ 

1 6 0lcA^3b^SME*ji^lC§tt. tfcX^— 9-1 0 2 

rsm3*^m<^5iz. x^— 9-1 0 2©afcj:tfU'r7 

2OO0l5ffl7S«o 5 2a)m*^J><fcU-;Hf4 

Seyj^gPW 1 0 4(Olii95 1 0 9 <!:a)F^<7)$!!lSWitM!A'« 

?#6n«„ !i(D^mmis.mTHt. ^siiiD?gp«i 1 2*^ 
^(DE.mm^mmt^oiziis:^rj^tiitm:kt^a mwtm 

^^ 5 2 ©pale ct; Us ±T(Dms^^ 0 9i^iifin 6 4 
(Di^n^ma. Jiy^a-y^ 6 5<D^iz9iiLz> 

T, $rclix>^p-7l 6 5©iiEiftc^^-r'5iIi 

[0 0 1 51 ;^!Hcia9^#Bar-5<!:s 08<Dm^sscajx 

aix'rx:^U'ri 6 7liMli:. Itiii 6 4±ij:jfM*n 
lil^asW 1 1 2 i^Jl?K>x^ ^-Jf • K 1 3 2 

rsoym-^tmm(o:^mT^mr->9^ y<f • /^y k i 6 

izm&r^^oiz^miti^o m^-i 0 9±ic?j?>x^' 



it&omm^^V^^y t:V-5^ (chipping) ^RS<-, 

[0 0 16] ;Mciii o^mmt^ts sgilfhi 

-ri 6 0©|ff®EI*i^5^S-tlTl^So Hfiil 6 4*i«X'<- 
+t 1 0 2(0nnmm 0 9<D^Tt^Sfife^Lfc*?8l<D 
mi 0 lcj5l^T$tEPTat-m^]Kai X'rX:rU'r 
1 6 0 lt<)^A^SIIE6\ 7.^-^ 1 0 2 icJ^lcliPto 

1 6 8©*jsiiiie<*i>©T\ mii]Kaix'rx:ru'r 1 

[0 0 17] *fl^^^:«t:5:^^(Dfft<^ll^<i^JT1i^ 

—9-1 0 2*itffi1 6 4lC@g-r*o iItl6<7)IIJ6«!|05 
T.mi. 7.^-^^ 0 2 «7)^MS<^)|^fii 1 3 0 'NOUS 

lJ:||LTatl::i»WLfct<Dtl^|®T'««o L6^Lft«« 
4lt:^/^— 9-1 0 2^S#T5P^. 7-<-;UF-x5>> 

[0 0 18] ;mc0i 1 ^^m-^iis *^^lJ:<fe«75 

^iE^^mm.^ 7 0©. i§i2ti^«®^i|@Ei*i'«/xx*nT 
t^-5o ^311 7 0tt. suwi 0 4. t-y9^y<fm^ o 

8. isjax}. ^i^tc\t7 Lmo^n&mt^^^ 

5. 1*O^JS9'rt^#t,-&JilgD5a5tt1 7 2^# 

tr, 1 *(D7'r"\'ttx 1 oj&t^Li oo•7'r^□><-f' 
;[/(7)iss(D^i@^W'r•&. ^MillXgi:^ 1 7 2 (j:. 



^IrI^(7};^^T\ «]S1 7 0^^M^<D|1@1 3 0(C@ 

[0 0 19] *5l0^t::J:-S^S©fte<oliagfmi> ft*;] 
l9i:SI!*4(c@itr%. g|i 2(c. ^^^^^-^^^(rim^o 

JM^nWt^Z.t.\.Z^-:)T%W^tl^m^^ 8 0O— 

cD^s*>x-f y^' ' F 1 8 4^wr5x ^MUfii 

1 8 2^^t,% mm^^mt^y^r^ y<f • A'-y F 1 8 
4 ftWJ^)7> h U •> 70flJ*IJT'2fe«Ji^tJ:tiv Hi?) 3 ^t^ 
L4 5'J/-hyUrcttSiF^*-l*T. ^S^KVx-r^^- 
y\°y F 1 8 4lc3* LTSBlciBS^nfcx :S*i^5 = U 

y-h;KD7.^— "tl 0 2^lR§T^= ^MH^I 8 2 

ii^i»[g|j«i 8 6*, mmma^^m^^m^K^'). ± 
v-j^" • F 1 8 4 iciis^-r^o L.(Dxm<o 

fS. ^mmm^^ 1 8 6 iC^iacDEiHilS® 1 8 8 *jr^ 

2a)<)t>x^'>'?ii 0 8*. ^mmw!.mi^ set^ 

Dl^gP^I 8 6(CilS^-r^. 

[0 0 2 0] :Mi:mi 2ftl^L01 5*#!!s-rs<!:. * 

2 3 iti^mmttitz. mmmm2 3 o^-gpivi^jnT 

i^-5o ^mtry9^y<r- /<'y F2 3 2ti7';U=-'^A 

A^em^o */l?-;u*#t?^a(D^Siil«:giJ«2 1 2 

S'lt^x^- . /\->y F2 3 2 lC@itr«, -^iZ® 1 4 

^mmt^t. ^mmms^ti2 1 2ij:ijtt*. SMUfis 

2 3 O'V^X^— 9-2 0 2 <D@«A?iu^?tlTt'»«o 01 

4^^:^il^T-SiJ*5'v■rml^^&aiT^-rx:^^-1' 2 6 oi*. 

X^-V 20 2 A^t TlCffJfiK* tl/clifii 2 6 4 *^tro 

ll«i2 6 4±lj:7.'^--9-2 0 2*JKfiETSiai. l^<•^ 

f3'0:^mt^Sc>^. A^A^S:^^© 1 1 9 9 3^8^ 

3 B ItltfFS-n/'cJKSItffS^^ 5 , 2 3 2, 5 4 9^ 

«o ZKDtfT-ai^etlTt^S^^li. lt®2 6 4(DrtS 



■r5X^--9-2 0 2(7)Siitt^^#StC0Tti^l\ 

1 5&^<i:t;gii e^mmt^t. ma^^xfMs^m^ 

LTlft^Lrc0il^liCD*^T% T.'^— y- 2 0 2 icl^- 

WL^T^7.yiy-(2 6o<onmmt\ msi^^xsmt. 

■9-2 0 2l±aaicm^*n/i:/1<>x'r >-5^"H2 0 

6 9ia5«i 0 4t®p^i::=i>:r^'r7'> 

7.=&ifrcCD<!:^ftt(0;i5^7\ ^Slj||!ca5t*2 1 2^7s^ 
— 9- 2 0 2 «)±ligp t aS^^^r « «fc => ICIBB LTs X 
9-2 0 2t^M{i®2 3 0t<Dfii\,ZZ\yyz>'<Ty 

[002 1] i^lCEIl 7^#BS-r<5i. f> -/^^ 

«sa£©s"j©iisfi0y<^)«>!?©is*ii«i-r * ii i iccfe o 

3 5 0l±. SMIlfii3 3 0*^3f, C:<D^SI1@3 3 0 

• A°>> KB 3 26'«iia*nTl>So ;^'<--9-3 0 2Ji. 
■tr^ = -^^HcDS^^^mWi^i^efiE^gPtt 3 0 4^^ 

t?o y-3 0 2<D#>!7lCli. ^ll<OiiiiO^SS^^S 

'T y<fmzQ 8(i, Ei 1 7 ^ciil^T5ta]T■ariiS^^© 

iit^iltlcj;*;. ^M'1^>TVy-5^-/\°-y K3 3 21C 

js^r^o *»^<D^:o^1tSlll(i«yT'^i^ 9-3 0 

2^m%\,z]^n.miE^mt^o i^i-tts^+i^icajfT- 

T. 3 0 2 t'^m^mmz.nt^mm.miumt 
^iiOs ±mm^^\z a u 7.K-n 302 ^ssnfis 3 
3 0 \mmt^o 



^c:^s^tsx'<—y©@«*^6o!)llBi^fiy©S'<^ oxgall 
[gl3] 4i^fi«i«iiigso^iti@o 

[1^4] ^^miWi^ommmo 

[US] *l|B^l::J;S77-y h •/N'^ylz-r-rxyu-r 

[07] *iiB^<D^^(Diiai«y<Da'«?<oxs«iifi6u 

[08] 07<D^jgtc. ^fgB^tcJ:^:^^^!!!)^^?]®^ 

0. 

K)tM0o 

[01 0] *^RSlC«fe«S^<Dll«i«"J©a'<7©Xg^. 

[01 1] h -/t^/l/- x-rX7U 

'ntfcnt-5x^--y-(Dii#:&^(?DSij(Diisg^ja)ffl'«?o!)i 

[012] *^WlcJ;;57^'> h -yN'^/U-x-fXyu 
'riciil:*-SX^-+^(Dll«^^©SiJ0ll«ifi!lOffl^OI 
S^HBSr ^ <!:li:«fc o Tll31S-n5«j£tDWitB0, 

[01 3] *l6R«lcd;«77y h •/<^;U-T'fX7U 

[014] *IIR8lJ:<fc«7^y h -/s'^ylz-x-fxyu 

•< tcfct:*-*:^^— y-(DS«:&^cDSij©iiS6^ja>a'«7 ©x 

[015] 01 AiZTjiLtcmT&ommmo 

[016] *fg0^^^:J:Sa'«^OXg^. 01 SlcS^Lfc 

[017] *^R«lccfc«7-5'y h •/s'twU-T-rT.yu 
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